As bstract. The reason for increased maximal acid secretory capacity in some patients with duodenal ulcer is uncertain. We postulated that chronically increased cephalic-vagal stimulation may be a cause of increased maximal acid output. To study this, we prepared six male, mongrel dogs with a vagally innervated gastric fistula, a vagally denervated fundic (Heidenhain) pouch, and a cervical esophagostomy. Physiological cephalic-vagal stimulation was accomplished by sham feeding, which increased acid output from the vagally innervated stomach but not from the vagally denervated pouch. During an initial 6-wk control period, dogs were fed by mouth once daily at 3 p.m. Then, a 6-wk period of sham feeding was carried out, during which animals were sham fed with blenderized dog chow from 8 a.m. to 3 p.m. every day (a 7-h period of continuous cephalic-vagal stimulation), after which animals were fed by mouth. After 6 wk of daily sham feeding, maximal acid output in response to intravenous pentagastrin (16 Aig/kg per h) increased by 27±4% in the vagally innervated stomach (P < 0.01). Maximal acid output then returned to control levels after a final 6-wk recovery period with no sham feeding. No changes in maximal acid output occurred in the vagally denervated pouch during the 18-wk study. No changes in basal acid secretion or responsiveness of parietal cells to submaximal doses ofpentagastrin occurred in the fistula or pouch during chronic sham feeding. We conclude that chronic physiological cephalic-vagal stimulation can increase maximal acid secretory capacity. Our studies also Part of this work was presented at the Plenary Session of the American Gastroenterological Association in Washington, DC on May 24, 1983 and was published in abstract form in 1983, Gastroenterology, 84:1334.
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Introduction
Patients with duodenal ulcer, as a group, have an increased basal acid output and maximal acid output (MAO)' (1) (2) (3) (4) (5) . There is evidence that increased basal acid output in some patients with duodenal ulcer is due to increased cephalic-vagal stimulation (increased basal vagal tone) (1) (2) (3) (4) In each ofthe six dogs, fasting venous blood was collected for gastrin measurement four times: at 6 wk of the control period; at 9 and 12 wk during the chronic sham feeding period; and at 18 wk, at the end of the recovery period. Serum gastrin concentrations were kindly measured by radioimmunoassay by Walsh (I 1) using previously described methods.
Statistics. Data are expressed as mean±one standard error. Differences in mean data were tested for statistical significance by paired t test. P values less than 0.05 were considered statistically significant.
Results

Acid secretion
MAO. Mean (±SE) MAO from the vagally innervated gastric fistula in response to 16 ug/kg per h pentagastrin in six dogs is shown in Fig. 2 . MAO averaged 25.7±2.4 and 27.5±2.3 mmol/ h at the beginning and end of the 6-wk control period, respectively (P > 0.4). MAO increased progressively and significantly during the chronic sham feeding period. MAO averaged 33.5±2.4 mmol/h at 12 wk (i.e., after 6 wk of chronic sham feeding), increasing above both of the control MAO values in every dog (P < 0.05). MAO increased from 10 to 35% in the six dogs (mean±SE, 27±4%). At the end of the 6-wk recovery period (i.e., at 18 wk), MAO had decreased below the MAO at 10 wk and at 12 wk in each dog (P < 0.05), with a mean MAO of 26.7±2.2 mmol/h (Fig. 2 ).
There were no significant changes in MAO from the vagally denervated fundic pouch during the 18-wk study (Fig. 2) Fig. 3 for the vagally innervated gastric fistula. The upper left panel illustrates pentagastrin dose-response curves at the beginning and at the end of the 6-wk control period. These two curves were similar, both in the vagally innervated stomach (Fig. 3) and in the vagally denervated stomach (data not shown). Thus, responsiveness to submaximal doses of parenteral pentagastrin in the vagally innervated and the vagally denervated stomach was constant during the 6-wk control period. During the chronic sham feeding period, there was no significant change in basal acid secretion or in responsiveness to submaximal doses ofpentagastrin in the vagally innervated gastric fistula (Fig. 3) or vagally denervated pouch (data not shown). As shown by the asterisks, the pentagastrin dose-response curve for the vagally innervated gastric fistula was shifted significantly to the left of control at 18 wk (Recovery, Fig. 3 ). There was no significant shift in the pentagastrin dose-response curve for the vagally denervated fundic pouch at this time.
Serum gastrin concentration
Fasting serum gastrin concentrations were unchanged throughout the 18-wk protocol. Mean (±SE) values were 91±10 pg/ml at 6 wk (control period), 85±9 and 87±12 pg/ml at 9 and 12 wk (chronic sham feeding period), and 93±9 pg/ml at 18 wk (end of recovery period). (Fig. 2) . The mechanism for this decrease in MAO after cessation of chronic cephalic-vagal stimulation is unclear, but similar changes in MAO have been reported in patients with peptic ulcer who have been removed from a highly stressful environment (17) . A decrease in MAO can also be produced by vagotomy, but not by chronic anticholinergic therapy (18, 19) , suggesting that vagal mechanisms regulating MAO may not necessarily be cholinergic. Failure to restore MAO after proximal gastric vagotomy to prevagotomy levels with cholinergic agonists supports this suggestion (20, 21) .
It is of interest that, at the end of the 6-wk recovery period, the pentagastrin dose-response curve in the vagally innervated fistula (but not in the denervated pouch) shifted to the left significantly (Fig. 3) . For example, 2 ug/kg per h pentagastrin resulted in 55±5% ofMAO during the control period and 74±3% of MAO at the end of the recovery period (P < 0.05). With 4 IAg/kg per h pentagastrin, these values were 74±3% vs. 92±3% of MAO, respectively (P < 0.02). In a study of three rhesus monkeys with vagally innervated gastric fistulae, Hall and Smith (22) found a similar leftward shift in the histamine dose-response curve during chronic (9-27 d) anterior hypothalamic stimulation. The leftward shift persisted poststimulation, but eventually was reversible (22) . Why a leftward shift in the pentagastrin doseresponse curve in our study occurred after, but not during, chronic sham feeding is not certain.
The clinical implication from these studies is that chronically increased cephalic-vagal stimulation may be capable ofincreasing gastric acid secretion by increasing maximal secretory capacity. It is possible that chronically increased endogenous cephalicvagal stimulation, perhaps initiated by emotional stress, contributes to increased maximal acid secretion and parietal cell mass in some patients with peptic ulcer disease. The experimental findings in the dog also suggest that the effects of chronically increased vagal stimulation on maximal gastric acid secretion are reversible if the vagal stimulus is removed.
